Effects of physostigmine and some nitric oxide-cyclic GMP-related compounds on muscarinic receptor-mediated autoinhibition of hippocampal acetylcholine release.
We have investigated the effects of (a) the cholinesterase inhibitor physostigmine and (b) drugs that are known to change intracellular cyclic GMP levels on the autoinhibition of acetylcholine release from rat hippocampal slices. Autoinhibition was triggered by submaximal electrical stimulation in both the absence and presence of physostigmine. The results obtained indicate that an unusual increase in the extracellular acetylcholine content, such as that induced by cholinesterase inhibition, is not essential for autoinhibition triggering. Dibutyryl cyclic GMP reduced significantly the stimulation-evoked acetylcholine release in the presence, but not in the absence, of atropine. Neither sodium nitroprusside nor glyceryl trinitrate exerted a dibutyryl cyclic GMP-like effect. NG-Nitro-L-arginine did not lessen the autoinhibition. These results indicate that an increase in the intracellular cyclic GMP level reduces acetylcholine release, and that the muscarinic receptor stimulation-nitric oxide synthesis-(soluble) guanylyl cyclase activation pathway is not involved in the cholinergic autoinhibition process.